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$EVWUDFW
2EMHFWLYHV7RHYDOXDWHZKHWKHUDFTXLUHGUHVLVWDQFHWRFDWLRQLFDQWLPLFURELDOSHSWLGHV
&$03JURXSPROHFXOHVEHLQJQRUPDOFRPSRQHQWVRI WKHKXPDQ LPPXQHV\VWHP
PD\VHOHFWFRUHVLVWDQFH WRDQWLELRWLFSHSWLGHVVXFKDVSRO\P\[LQVFRQVLGHULQJ WKH\
VKDUH WKH VDPH PHFKDQLVP RI DFWLRQ :H DLPHG WR HYDOXDWH VWUDLQV SURGXFLQJ WKH
UHFHQWO\LGHQWLILHGSODVPLGHQFRGHGSRO\P\[LQUHVLVWDQFHGHWHUPLQDQW0&5ZKLFK
LVDSKRVSKRHWKDQRODPLQHWUDQVIHUDVHWKDWPRGLILHVWKHOLSRSRO\VDFFKDULGHVWUXFWXUHRI
*UDPQHJDWLYHEDFWHULD
0HWKRGV ,QYLWUR VXVFHSWLELOLW\ VWXGLHV XVLQJ KXPDQ &$03V QDPHO\ FDWKHOLFLGLQ
//αGHIHQVLQ+'DQGβGHIHQVLQ+'%WRZDUGV0&5SURGXFLQJDQG
FROLVWLQUHVLVWDQWEscherichia coliRUKlebsiella pneumoniaeZHUHSHUIRUPHG
5HVXOWV &URVVUHVLVWDQFH WR &$03V DQG FROLVWLQ PHGLDWHG E\ 0&5 RU
FKURPRVRPDOPHFKDQLVPVZDVQHLWKHUREVHUYHGLQE. coliQRULQK. pneumoniae
&RQFOXVLRQ 7KHUHIRUH WKH IXWXUH WKHUDSHXWLF GHYHORSPHQW RI KXPDQ &$03VPD\
OLNHO\ QRW EH LPSHGHG E\ WKH VSUHDG RI 0&5 SODVPLGPHGLDWHG UHVLVWDQFH WR
SRO\P\[LQVDWOHDVWLQ E. coli
2
htt
p:/
/do
c.r
ero
.ch
,QWURGXFWLRQ
3RO\P\[LQ DQWLELRWLFV LQFOXGLQJ FROLVWLQ DUH FXUUHQWO\ FRQVLGHUHG DV ODVW
UHVRUW DQWLELRWLFV GUXJV IRU WUHDWLQJ LQIHFWLRQV GXH WR PXOWLGUXJ UHVLVWDQW *UDP
QHJDWLYHSDWKRJHQV>@&ROLVWLQ LVDFDWLRQLFDQWLPLFURELDOSHSWLGH&$03GHULYHG
IURPWKH*UDPSRVLWLYHEDFWHULXPBacillus polymyxaDQGDFWVE\GLVUXSWLQJWKHRXWHU
PHPEUDQH RI *UDPQHJDWLYH EDFWHULD >@ D WUDLW VKDUHG ZLWK RWKHU &$03V >@
(PHUJHQFH RI SRO\P\[LQUHVLVWDQFH LV LQFUHDVLQJO\ REVHUYHG >@ DQG WKH UHFHQW
LGHQWLILFDWLRQ RI D SODVPLGPHGLDWHG FROLVWLQ UHVLVWDQFH GHWHUPLQDQW 0&5 LV DQ
DGGLWLRQDO VRXUFH RI FRQFHUQ >@0&5 LV D SKRVSKRHWKDQRODPLQH WUDQVIHUDVHWKDW
PRGLILHVWKHLRQLFFKDUJHRIWKHOLSRSRO\VDFFKDULGHE\DGGLQJDSKRVSKRHWKDQRODPLQH
JURXSWRWKHOLSLG$OHDGLQJWRUHVLVWDQFHWRSRO\P\[LQV>@7KLVUHVLVWDQFHWUDLWKDV
EHHQ UHSRUWHG ILUVW IURP DQLPDO KXPDQ LVRODWHV DQG IRRG LQEnterobacteriaceae LQ
&KLQDDQGWKHQZRUOGZLGHPRVWO\LQEscherichia coli>@
6WUXFWXUDOO\ UHODWHG &$03V DUH SDUW RI WKH LQWULQVLF KXPDQ LPPXQH V\VWHP
DQG PD\ WDUJHW *UDPQHJDWLYH EDFWHULD > @ 7KH\ DUH PRVWO\ FDWKHOLFLGLQV DQG
GHIHQVLQV>@WKDWDUHVPDOOSHSWLGHVRIDQGDPLQRDFLGVUHVSHFWLYHO\
7KH\ DFW E\ GLVUXSWLQJ WKH RXWHU DQG LQQHU PHPEUDQHV RI *UDPQHJDWLYH EDFWHULD
WKURXJKHOHFWURVWDWLFLQWHUDFWLRQDQGGRQRWSRVVHVVDFDWDO\WLFRUHQ]\PDWLFDFWLYLW\
&URVVUHVLVWDQFH EHWZHHQ VHYHUDO KXPDQV&$03V DQG  SRO\P\[LQV KDV UDUHO\ EHHQ
HYLGHQFHGLQEnterobacteriaceae >@,QDGGLWLRQUHVLVWDQFHWRSRO\P\[LQVDQGWR
WKH KXPDQ &$03V KDV EHHQ DVVRFLDWHG ZLWK WKH SURGXFWLRQ RI D
SKRVSKRHWKDQRODPLQHWUDQVIHUDVHLQWKH*UDPQHJDWLYHVSHFLHVHaemophilus ducreyi
DQG Campylobacter jejuni > @ 7KHUHIRUH RXU ZRUNLQJ K\SRWKHVLV ZDV WKDW D
FURVVHG UHVLVWDQFH WR &$03V DQG SRO\P\[LQV PLJKW EH REVHUYHG DPRQJ 0&5
SURGXFLQJ E. coli
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7KHVHOHFWHG&$03V//αGHIHQVLQ +'DQGβGHIHQVLQ +'%
DUHDPRQJWKHPRVWVWXGLHGDQGZLGHO\GLVWULEXWHG&$03VLQKXPDQVDQGWKH\DUH
NQRZQWREHDFWLYHDJDLQVWE. coli>@//LVDKXPDQ&$03IRXQGDWVLWHVRI
LQIODPPDWLRQ ZKHUH LW LV D SULPDU\ GHIHQVH JDWH DJDLQVW *UDPQHJDWLYHV > @
+'LVDEXQGDQWLQQHXWURSKLOVRIHSLWKHOLDRIPXFRVDOVXUIDFHVVXFKDVWKRVHRIWKH
LQWHVWLQH UHVSLUDWRU\ WUDFW XULQDU\ WUDFW DQGYDJLQD+%'DVPRVWβGHIHQVLQV LV
LQGXFLEO\ SURGXFHG XVXDOO\ LQ UHVSRQVH WR SURLQIODPPDWRU\ VWLPXOL >@ DQG LV
IRXQG LQ HSLWKHOLDO FHOOV RI JXW DQG OXQJV >  @ +%' H[KLELWV DQWLEDFWHULDO
DFWLYLW\ DJDLQVW ERWK*UDPQHJDWLYH DQG*UDPSRVLWLYH EDFWHULD DQG DOVR SRVVHVVHV
WKHDELOLW\WRDFWDVDFKHPRDWWUDFWDQW>@
0HWKRGV
%DFWHULDOVWUDLQVPHGLDDQGJURZWKFRQGLWLRQV
6WUDLQVXVHGLQWKLVVWXG\DUHVXPPDUL]HGLQ7DEOHDQGLQFOXGHZLOGW\SHE.
coli DQG K. pneumoniae VWUDLQV 0&5SURGXFLQJ E. coli VWUDLQV E. coli
WUDQVFRQMXJDQWVSURGXFLQJ0&5DQGE. coliDQGK. pneumoniaeLVRODWHVKDUERXULQJ
FKURPRVRPDOHQFRGHG FROLVWLQ UHVLVWDQFHPHFKDQLVPV 7DEOH  > @ 7R DVVHVV
WKHUROHRISODVPLGVFDUU\LQJWKHJHQHWLFGHWHUPLQDQWRI0&5ZHWHVWHGWZRE. coli
- WUDQVFRQMXJDQWV 7& DQG 7& UHVSHFWLYHO\ REWDLQHG IURP FOLQLFDO LVRODWHV
$IDQG$ISURGXFLQJ0&57DEOH$OOVWUDLQVZHUHJURZQDW&HLWKHULQ
/XULD%HUWDQL/%EURWKRURQ/%DJDUSODWHV
0LQLPXPLQKLELWRU\FRQFHQWUDWLRQ
$OO VWUDLQV ZHUH WHVWHG IRU FROLVWLQ DQG DQWLPLFURELDO SHSWLGHV UHVLVWDQFH E\
EURWKPLFURGLOXWLRQPHWKRG%0'DFFRUGLQJWRWKH(8&$67JXLGHOLQHV>@7DEOH

%DFWHULFLGDODVVD\
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(DFK VWUDLQ ZDV H[SRVHG WR YDULDEOH FRQFHQWUDWLRQV RI &$03V 3HSWDQRYD
*PEK6DQGKDXVHQ*HUPDQ\DQG,QQRYDJHQ$%/XQG6ZHGHQDQGSODWHGRQWR/%
DJDU WR HYDOXDWH WKH VXUYLYLQJ EDFWHULD E\ FRORQ\ FRXQWLQJ %DFWHULDO VXUYLYDO WR
&$03VZDVH[SUHVVHGDVWKHSHUFHQWDJHRIFRORQ\IRUPLQJXQLW&)8VXUYLYLQJWKH
H[SRVXUH WR YDULRXV FRQFHQWUDWLRQV RI &$03V DV SUHYLRXVO\ GHVFULEHG >@
$SSUR[LPDWHO\ &)8RIPLGORJDULWKPLF SKDVH RI HDFK EDFWHULDO FXOWXUHZHUH
LQFXEDWHGZLWKDQGPJ/RIHDFK&$03IRUKLQD
ZHOOSODWHDW&LQSKRVSKDWHEXIIHUVDOLQHVXSSOHPHQWHGZLWK/%EURWK7KH
XSSHUOLPLWRIPJ/RIHDFK&$03ZDVGHGXFHGIURPSUHYLRXVZRUNVWKDWVKRZHG
OHVVWKDQRIEDFWHULDOVXUYLYDODWWKDWFRQFHQWUDWLRQ>@6DPSOHVZHUHSODWHGLQ
WULSOLFDWHRQWR/%DJDUSODWHVWRTXDQWLI\WKHUHPDLQLQJEDFWHULD7KHDVVD\VZHUHUXQ
DW OHDVW LQ GXSOLFDWH IRU HDFK SHSWLGH FRQFHQWUDWLRQ 7KHPHDQVZHUH FDOFXODWHG IRU
HDFKH[SHULPHQWDOFRQGLWLRQ7KHYDULDELOLW\RIREVHUYDWLRQZDVVKRZQE\SORWWLQJWKH
WKHPD[LPXPDQGPLQLPXPYDOXHVIRUHDFKSURSRUWLRQRQWKHFKDUWDVYHUWLFDOEDUV
5HVXOWV
7KH0&5SURGXFLQJE. coliFOLQLFDOVWUDLQV$IDQG$IVKRZHGVLPLODU
VXVFHSWLELOLW\SDWWHUQVIRUWKHWHVWHG&$03VZLWKDORZHUVXVFHSWLELOLW\WR+'%IRU
$IDVFRPSDUHGWR$IDWDQGPJ/RISHSWLGHFRQFHQWUDWLRQV)LJXUH$
7DEOH  7KH REVHUYHG VXVFHSWLELOLW\ SDWWHUQ FRQVLVWHG RI D KLJK GRVH GHSHQGHQW
DFWLYLW\ IRU // DQ LQWHUPHGLDWH GRVHGHSHQGHQW DFWLYLW\ IRU+'% DQGDYHU\
ORZDFWLYLW\ IRU+'7KLV LV LQ DJUHHPHQWZLWKSUHYLRXVO\SXEOLVKHGZRUN >@
H[FHSWIRU+'ZKLFKDFWLYLW\FRXOGKDYHEHHQKLJKHU&RPSDUHGWRWKHLUZLOGW\SH
FRXQWHUSDUW5UHVXOWVIRU$IDQG$IDUHQRWVLJQLILFDQWO\GLIIHUHQWIRU//
DQG+'7KHUHIRUHWKHmcr-1JHQHGLGQRWSURYLGHDQ\VLJQLILFDQWUHVLVWDQFHWR//
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+'% RU+' IRU WKH VHOHFWHG VWUDLQV XQGHU RXU H[SHULPHQWDO FRQGLWLRQV 7KLV
ZDV FRQILUPHG ZLWK WKHE. coli WUDQVFRQMXJDQW VWUDLQV )LJXUH $ 7& DQG 7&
ZKLFKUHVXOWVDUHVLPLODUWRWKRVHREWDLQHGZLWKWKHLUSDUHQWDOFOLQLFDOVWUDLQV$IDQG
$I 2QH FRXOG REVHUYH WKDW 7& KDG D VOLJKWO\ LQFUHDVHG UHVLVWDQFH IRU +'
FRPSDUHGWR-DQG7&VWUDLQV
$VFROLVWLQUHVLVWDQFHFDQEHDOVRPHGLDWHGE\FKURPRVRPDOPHFKDQLVPVZH
WHVWHGVWUDLQV$IDQG&')ZLWKFKURPRVRPDOO\E\HQFRGHGFROLVWLQUHVLVWDQFH
)LJXUH%1RGLIIHUHQFHZDVREVHUYHGIRU WKHVHVWUDLQVDQGWKHZLOGW\SHIRU
//DQG+'LQDFFRUGDQFHZLWKUHVXOWVREWDLQHGZLWK0&5SURGXFLQJVWUDLQV
,VRODWHV$IDQG&'IVKRZHGDORZHUHGVXVFHSWLELOLW\IRU+'%FRPSDUHGWRWKDW
RIWKHFRQWURO6LPLODUUHVXOWVDUHREVHUYHGIRULVRODWH$I0&5SRVLWLYHEXWQRW
IRUE. coli WUDQVFRQMXJDQW7&7KLV VXJJHVWV WKDW D FRRSHUDWLYH HIIHFWPLJKW H[LVW
EHWZHHQ FROLVWLQ UHVLVWDQFH PHFKDQLVPV DQG VRPH VSHFLILF JHQHWLF IHDWXUHV
PRGXODWLQJ WKH UHVLVWDQFH WR&$03V$PRUH WKRURXJKZRUNZRXOG EH UHTXLUHG WR
FODULI\WKDWLVVXH
)LQDOO\ZH FRPSDUHG WKH FROLVWLQUHVLVWDQWE. coli VWUDLQV WRK. pneumoniae
KDUERXULQJFKURPRVRPDOO\HQFRGHGFROLVWLQUHVLVWDQFH)LJXUH&VKRZVWKDW)UDQG
/DUHQRWVHQVLWLYHWR&$03VZKHUHDVWKHFRQWURO5KDGDORZVXVFHSWLELOLW\
WRWKHWKUHHSHSWLGHVDWFRQFHQWUDWLRQV!PJ/&RPSDUHGWRWKHE. coliVWUDLQVK.
pneumoniae VHHPVQDWXUDOO\PRUH UHVLVWDQW WR KXPDQ&$03V:H FRXOG QRW WHVWHG
0&5SURGXFLQJK. pneumoniae VWUDLQV DV WKHVHZHUH QRW DYDLODEOH LQ RXU VWUDLQ
FROOHFWLRQ
:LWK UHVSHFW WR LQGLYLGXDO SHSWLGH WR[LFLW\ // ZDV WKH PRVW DFWLYH
FRPSRXQGIRUDOOVWUDLQVZLWKQRVXUYLYDODWDFRQFHQWUDWLRQDVORZDVPJ/IRUDOO
VWUDLQVZLWKDGRVHGHSHQGHQWHIIHFWH[FHSWIRUWKHK. pneumoniaeVWUDLQVIRUZKLFK
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QR OHWKDO HIIHFW ZDV REVHUYHG )LJXUH 7DEOH  $ UHFHQW VWXG\ RI .DR et al. >@
VXJJHVWV D ORZ EDFWHULFLGDO HIIHFW RI // KRZHYHU WKHPHWKRGRORJ\ XVHG LQ WKDW
VWXG\0,&VSHUIRUPHGE\EURWKPLFURGLOXWLRQGLIIHUHGIURPWKDWXVHGLQRXUDQGLQ
SUHYLRXVO\SXEOLVKHGVWXGLHV>@,QRUGHUWRFRPSDUHWKHDFWLYLW\OHYHOVRI//
EHWZHHQ RXU VWXG\ DQG .DR et al ZH GHWHUPLQHG WKH 0,&V E\ %0' IRU //
+'%DQG+'IRUDOORXUVWUDLQV7DEOH7DEOHVKRZVWKDWWKHDFWLYLW\PHDVXUHG
LQ WKLV VWXG\ LV VLPLODU WR ZKDW KDV EHHQ UHSRUWHG E\ .DR et al. >@ +'% DOVR
VKRZHGDGRVHGHSHQGHQWDFWLYLW\ZKHQDFWLYLW\ZDVREVHUYHGEXW WRD ORZHUH[WHQW
WKDQ//UDQJLQJEHWZHHQPJ/IRUDUHGXFWLRQRI&)8DIWHUKRXUVRI
LQFXEDWLRQ )LQDOO\ +' KDG DOPRVW QR HIIHFW RQ DOO WHVWHG VWUDLQV H[FHSW IRU -
7& DQG 5 $OWKRXJK VRPH SXQFWXDO GLIIHUHQFHV DUH VRPHWLPHV REVHUYHG
EHWZHHQWKHWHVWHGVWUDLQVDQGWKHFRQWUROVH[SRVHGWRWKHWHVWHGSHSWLGHVQRJHQHUDO
FRUUHODWLRQFDQEHGHGXFHGEHWZHHQ&$03VDFWLYLWLHVDQGVWUDLQDQWLELRWLFUHVLVWDQFH
PHFKDQLVP7KH&$03DFWLYLW\VHHPVWKHUHIRUHWREHYDULDEOHDQGVSHFLILFIRUHDFK
&$03VPHPEHUDQGHDFKVWUDLQ
'LVFXVVLRQ
2XUUHVXOWVLQGLFDWHWKDWWKHVXVFHSWLELOLW\RIE. coliVWUDLQVWRHDFK&$03PD\
YDU\ GHSHQGLQJ RQ WKH &$03 PROHFXOH LWVHOI UDWKHU WKDQ WKH VXVFHSWLELOLW\ WR WKH
HQWLUH&$03IDPLO\7KLVLVLQDJUHHPHQWZLWKDSUHYLRXVVWXG\WKDWVKRZHGWKDWWKH
EDFWHULFLGDO OHYHOVRIFDWKHOLFLGLQSHSWLGHVZDVVSHFLILF IRUHDFKSHSWLGH>@8QGHU
RXUH[SHULPHQWDOFRQGLWLRQVDOWKRXJK0&5 LVDSKRVSKRHWKDQRODPLQH WUDQVIHUDVH
WKDWPRGLILHVWKHOLSLG$LWGRHVQRWFRQIHUFURVVUHVLVWDQFHZLWKKXPDQ&$03VIRU
E. coli VWUDLQV 6LPLODU REVHUYDWLRQVZHUHPDGHZLWK VWUDLQV EHLQJ UHVLVWDQW WKURXJK
FKURPRVRPDOO\HQFRGHG PHFKDQLVPV 7KHVH UHVXOWV GR QRW FRUUHODWH ZLWK SUHYLRXV
REVHUYDWLRQVREWDLQHGZLWK WKHQRQHQWHUREDFWHULDO VSHFLHVAcinetobacter baumannii
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>@7KLVFRXOGEHH[SODLQHGE\WKUHHPDMRUGLIIHUHQFHVWKHEDFWHULDOVSHFLHVZHUH
GLIIHUHQW  WKH OHYHO RI UHVLVWDQFH WR FROLVWLQZDVPXFK KLJKHU LQ WKH RWKHU VWXG\
 PJ/ YHUVXV  PJ/ DQG  WKH PHFKDQLVP RI FROLVWLQ UHVLVWDQFH
FRUUHVSRQGHG WR FKURPRVRPDO PXWDWLRQV LQ WKH pmrB JHQH LQYROYHG LQ WKH /36
ELRV\QWKHVLVSDWKZD\>@$YHU\UHFHQWUHSRUWVKRZHGVRPHFURVVUHVLVWDQFHEHWZHHQ
0&5 DQG WKH FDWLRQLF KRVW DQWLPLFURELDO O\VR]\PH LQ E. coli >@1HYHUWKHOHVV
O\VR]\PH FDQ QRW EH FRQVLGHUHG DV DQ DQWLPLFURELDO SHSWLGH VXFK DV FDWKHOLFLGLQ RU
GHIHQVLQ DV LW LV D PXFK ELJJHU PROHFXOH  DPLQR DFLGV DQG SRVVHVV DQ
HQ]\PDWLFDFWLYLW\WDUJHWLQJVSHFLILFPROHFXOHV
7KLVVWXG\KDVWZROLPLWDWLRQVWKHILUVWRQHEHLQJWKHORZQXPEHURIDYDLODEOH
0&5SURGXFLQJE. coli VWUDLQV DQG WKH ODFN RI0&5SURGXFLQJKlebsiella VSS
VWUDLQV7KHVHFRQGOLPLWDWLRQLVWKHODFNRIFKDUDFWHUL]DWLRQRIWKHVXUIDFHSURSHUWLHV
RI WKH VWUDLQVZKLFKPLJKWSOD\ D UROH LQ WKH&$03VFHOOV LQWHUDFWLRQ DQG WKHUHIRUH
DIIHFWWKHVXVFHSWLELOLW\RIWKHVWUDLQVWR&$03V
7KHFROLVWLQUHVLVWDQWEXW0&5QHJDWLYHKlebsiella pneumoniaeVWUDLQVWKDW
ZHWHVWHGGLGQRWVKRZDQ\LQFUHDVHGUHVLVWDQFHWRWKHVHOHFWHG&$03V+RZHYHUDV
ZHKDGQRDFFHVV WR0&5SURGXFLQJK. pneumoniae VWUDLQV IXUWKHUZRUNZLOOEH
QHHGHG WR HYDOXDWH WKH 0&5 HIIHFW ZLWK UHJDUG WR &$03V UHVLVWDQFH LQ WKDW
EDFWHULDOVSHFLHV
)RU E. coli WKH YDULDEOH VXVFHSWLELOLW\ UHVXOWV LQGLFDWHG VKDUS GLIIHUHQWLDO
DFWLYLWLHV IRU HDFK&$03 UHJDUGOHVV RI WKH UHVLVWDQFHPHFKDQLVP7KLV XQGHUVFRUH
WKDWIXUWKHUWKHUDSHXWLFGHYHORSPHQWRI&$03VVXFKDV//PDJDLQLQRUSURWHJULQ
PD\QRWEHLPSHGHGE\WKHVSUHDGRI0&5SURGXFLQJ E. coliDVWKHVHVWUDLQVDUHQRW
V\VWHPDWLFDOO\PRUHUHVLVWDQWWRKXPDQ&$03VWKDQWKHLUZLOGW\SHFRXQWHUSDUWV
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7UDQVSDUHQF\GHFODUDWLRQ
$OODXWKRUVGHFODUHWKDWWKH\KDYHQRFRQIOLFWVRILQWHUHVW
$FNQRZOHGJHPHQWV
7KLV ZRUN KDV EHHQ IXQGHG E\ WKH 8QLYHUVLW\ RI )ULERXUJ E\ JUDQWV IURP WKH
$1,:+$ (5$1(7 SURMHFW 6ZLW]HUODQG E\ WKH 2)63 %HUQ 6ZLW]HUODQG JUDQW
QDQGE\WKH1RYDUWLV)RXQGDWLRQIRUPHGLFDOELRORJLFDO5HVHDUFK
5HIHUHQFHV
 =DYDVFNL $3 *ROGDQL /= /L - 1DWLRQ 5/ 3RO\P\[LQ % IRU WKH WUHDWPHQW RI
PXOWLGUXJUHVLVWDQW SDWKRJHQV D FULWLFDO UHYLHZ - $QWLPLFURE &KHPRWKHU

 %LDOYDHL $= 6DPDGL .DILO + &ROLVWLQ PHFKDQLVPV DQG SUHYDOHQFH RI UHVLVWDQFH
&XUU0HG5HV2SLQ
 %DQG 9, :HLVV '6 0HFKDQLVPV RI DQWLPLFURELDO SHSWLGH UHVLVWDQFH LQ *UDP
QHJDWLYHEDFWHULD$QWLELRWLFV
 /LX << :DQJ < :DOVK 75 <L /; =KDQJ 5 6SHQFHU - et al. (PHUJHQFH RI
SODVPLGPHGLDWHG FROLVWLQ UHVLVWDQFH PHFKDQLVP 0&5 LQ DQLPDOV DQG KXPDQ
EHLQJVLQ&KLQDDPLFURELRORJLFDODQGPROHFXODUELRORJLFDOVWXG\/DQFHW,QIHFW'LV

 1RUGPDQQ33RLUHO/3ODVPLGPHGLDWHGFROLVWLQUHVLVWDQFHDQDGGLWLRQDODQWLELRWLF
UHVLVWDQFHPHQDFH&OLQ0LFURELRO,QIHFW
 +DQFRFN5(:'LDPRQG*7KHUROHRIFDWLRQLFDQWLPLFURELDOSHSWLGHVLQLQQDWHKRVW
GHIHQFHV7UHQGV0LFURELRO
 $QGHUVVRQ',+XJKHV'.XELFHN6XWKHUODQG-=0HFKDQLVPVDQGFRQVHTXHQFHRI
EDFWHULDOUHVLVWDQFHRIDQWLPLFURELDOSHSWLGHV'UXJ5HVLVW8SGDW
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 1DSLHU%$%XUG(06DWROD6:&DJOH605D\600F*DQQ3HWDO.&OLQLFDOXVH
RI FROLVWLQ LQGXFHV FURVVUHVLVWDQFH WR KRVW DQWLPLFURELDOV LQ Acinetobacter
baumanniiP%LRH
 7URPEOH\033RVW'0%5LQNHU6'5HLQGHUV/0)RUWQH\.5=ZLFNO%:HWDO
3KRVSKRHWKDQRODPLQHWUDQVIHUDVH/SW$LQHaemophilus ducreyiPRGLILHVOLSLG$DQG
FRQWULEXWHVWRKXPDQGHIHQVLQUHVLVWDQFHLQYLWUR3/R62QHH
 &XOOHQ 7: 0DGVHQ -$ ,YDQRY 3/ %URGEHOW -6 7UHQW 06 &KDUDFWHUL]DWLRQ RI
XQLTXH PRGLILFDWLRQ RI IODJHOODU URG SURWHLQ )OJ* E\Campylobacter jejuniOLSLG$
SKRVSKRHWKDQRODPLQH WUDQVIHUDVH OLQNLQJ EDFWHULDO ORFRPRWLRQ DQG DQWLPLFURELDO
SHSWLGHUHVLVWDQFH-%LRO&KHP
 7KHQQDUDVX 6 7DQ $ 3HQXPDWFKX 5 6KHOEXUQH &( +H\O '/ 5DPDPRRUWK\ $
$QWLPLFURELDO DQG PHPEUDQH GLVUXSWLQJ DFWLYLWLHV RI D SHSWLGH GHULYHG IURP WKH
KXPDQFDWKHOLFLGLQDQWLPLFURELDOSHSWLGH//%LRSK\V-
 9DQGDPPH'/DQGX\W%/X\WHQ:6FKRRIV/$FRPSUHKHQVLYHVXPPDU\RI//
WKHIDFWRFWXPKXPDQFDWKHOLFLGLQSHSWLGH&HOO,PPXQRO
 'KRSOH 9 .UXNHPH\HU $ 5DPDPRRUWK\ $ 7KH KXPDQ EHWDGHIHQVLQ DQ
DQWLEDFWHULDO SHSWLGH ZLWK PXOWLSOH ELRORJLFDO IXQFWLRQV %LRFKLP %LRSK\V $FWD 
%LRPHPEUDQHV
 3RLUHO /.LHIIHU1%ULQN$&RHW]H - -D\RO$1RUGPDQQ 3*HQHWLF IHDWXUHV RI
0&5SURGXFLQJ FROLVWLQUHVLVWDQW Escherichia coli LVRODWHV 6RXWK $IULFD
$QWLPLFURE$JHQWV&KHPRWKHU
 1RUGPDQQ 3 -D\RO $ 3RLUHO /  $ XQLYHUVDO FXOWXUH PHGLXP IRU VFUHHQLQJ
SRO\P\[LQUHVLVWDQW*UDPQHJDWLYHLVRODWHV-&OLQ0LFURELRO±
 0RXQW./%&DULVD$%DXHU7%DXHU0(Haemophilus ducreyiLVUHVLVWDQWWR
KXPDQDQWLPLFURELDOSHSWLGHV$QWLPLFURE$JHQWV&KHPRWKHU
 5LQNHU6'7URPEOH\03*X;3)RUWQH\.5%DXHU0('HOHWLRQRIPWU&LQ
Haemophilus ducreyi LQFUHDVHV VHQVLWLYLW\ WR KXPDQ DQWLPLFURELDO SHSWLGHV DQG
DFWLYDWHVWKH&S[5$UHJXORQ,QIHFW,PPXQLW\
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 1DSLHU %$ %XUG (0 6DWROD 6: &DJOH 60 5D\ 60 0F*DQQ 3 HW DO 
&OLQLFDO XVH RI FROLVWLQ LQGXFHV FURVVUHVLVWDQFH WR KRVW DQWLPLFURELDOV LQ
Acinetobacter baumanniiP%LRH
 7URPEOH\033RVW'0%5LQNHU6'5HLQGHUV/0)RUWQH\.5=ZLFNO%:HWDO
3KRVSKRHWKDQRODPLQHWUDQVIHUDVH/SW$LQHaemophilus ducreyiPRGLILHVOLSLG
$DQGFRQWULEXWHVWRKXPDQGHIHQVLQUHVLVWDQFHLQYLWUR3/R62QHH
 (XURSHDQ &RPPLWWHH RQ $QWLPLFURELDO 6XVFHSWLELOLW\ 7HVWLQJ (8&$67
%UHDNSRLQWV WDEOHV IRU LQWHUSUHWDWLRQRI0,&VDQG]RQHGLDPHWHUV9HUVLRQ7KH
&RPPLWWHH
 .DR&/LQ;<L*=KDQJ<5RZH0DJQXV'$%XVK.&DWKHOLFLGLQ
DQWLPLFURELDOSHSWLGHVZLWK UHGXFHGDFWLYDWLRQRI7ROOOLNH UHFHSWRUVLJQDOLQJ
KDYH SRWHQW EDFWHULFLGDO DFWLYLW\ DJDLQVW FROLVWLQUHVLVWDQW EDFWHULD P%LR
H
 6KHUPDQ(;+XIQDJHO'$:HLVV'60&5FRQIHUVFURVVUHVLVWDQFHWRO\VR]\PH
/DQFHW,QIHFW'LV
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7$%/(%DFWHULDOVWUDLQVXVHGLQWKLVVWXG\
1DPH 6SHFLHV 2ULJLQ>UHIHUHQFH@ 6RXUFHD 0,&VRIFROLVWLQE
0HFKDQLVPRI
FROLVWLQUHVLVWDQFH
3ODVPLG
W\SHF
5HVLVWDQFH 6HTXHQFH
7\SH
5 E. coli :LOGW\SHFOLQLFDOVWUDLQ 1$    7(7 1'
- E. coli :LOGW\SHUHIHUHQFHVWUDLQ 1$     67
$I E. coli 6RXWK$IULFD>@ +XPDQ  3ODVPLGmcr-1 ,QF, $0;&+/&,3&671$/
68/6;77(77,&
67
$I E. coli 6RXWK$IULFD>@ +XPDQ  3ODVPLGmcr-1 ,QF+, &+/&,3&67)/2.$1
1$/6;768/7(7
67
$I E. coli 6RXWK$IULFDQ +XPDQ  &KURPRVRPDO $0;$70&()&,3&67
&7;*(1.$1)(31$/
3,36;768/7(77,&72%
1'
&') E. coli 6ZLW]HUODQG +XPDQ  &KURPRVRPDO $0;$70&()&,3&67
&7;)(3.$11$/3,36;7
7(07(77,&72%
1'
7& E. coli 7UDQVFRQMXJDQWRI$ILQ
-
1$  3ODVPLGmcr-1 ,QF, &67 1'
7& E. coli 7UDQVFRQMXJDQWRI$ILQ
-
1$  3ODVPLGmcr-1 ,QF+, &+/&6768/6;7 1'
5 K. pneumoniae 1$    1'
)5 K. pneumoniae )UDQFH>@ +XPDQ  mgrBWUXQFDWHGE\
,6OLNH
 $0&$0.$0;$70&$=
&()&,3&67&7;(73)(3
)2))2;.$1,300(0
1$/3,33376;768/7&&
7(07,&72%
1'
/ K. pneumoniae )UDQFH 5DEELW  &KURPRVRPDO  $0&$0;$70&$=&()
&,3&67&7;(73)(3.$1
0(01$/3,33377(0
7&&7,&72%
1'
QRQH1'QRWGHWHUPLQHG1$QRWDYDLODEOH
D+XPDQVWUDLQVDUHIURPFOLQLFDOVRXUFHDQGWKHUDEELWIURPDYHWHULQDU\RQH
E0,&YDOXHVDUHLQPJ/
F3ODVPLGW\SHVRQO\FRUUHVSRQGWRWKRVHFDUU\LQJWKHmcr-1JHQH
 $0&$PR[LFLOOLQFODYXODQLFDFLG$0.$PLNDFLQ$0;$PR[LFLOOLQ$70$]WUHRQDP&$=&HIWD]LGLPH&()&HSKDORWKLQ&,3&LSURIOR[DFLQ&+/
&KORUDPSKHQLFRO&67&ROLVWLQ&7;&HIRWD[LPH(73(UWDSHQHP)(3&HIHSLPH)/2)ORUIHQLFRO)2))RVIRP\FLQ)2;&HIR[LWLQ*(1*HQWDP\FLQ.$1
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.DQDP\FLQ,30,PLSHQHP0(00HURSHQHP1$/1DOLGL[LFDFLG3,33LSHUDFLOOLQ7=33LSHUDFLOOLQ7D]REDFWDP63+6XOSKRQDPLGHV6;77ULPHWKRSULP
VXOIDPHWR[D]ROH7(07HPRFLOLQ7(77HWUDF\FOLQH7,&7LFDUFLOLQ7,07LFDUFLOLQFODYXODQLFDFLG72%7REUDP\FLQ
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7$%/(6XUYLYDOSHUFHQWDJHRIWHVWHGVWUDLQVH[SRVHGWRPJ/RIKXPDQ&$03V
1DPH 6WUDLQ //D +'D +'%D
PLQ [ࡄ  PD[ PLQ [ࡄ PD[ PLQ [ࡄ PD[
Z E. coli         
- E. coli         
$I E. coli         
$I E. coli         
7& E. coli         
7& E. coli         
$I E. coli         
&') E. coli         
5 K. pneumoniae         
)5 K. pneumoniae         
/ K. pneumoniae         
D&DOFXODWHGPHDQV[ࡄ RIVXUYLYDOSHUFHQWDJHDUHJLYHQIRUHDFKSHSWLGHZLWKUHVSHFWLYH
PLQLPXPPLQDQGPD[LPXPPD[YDOXHVRIWKHFDOFXODWHGSURSRUWLRQ
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7$%/($QWLPLFURELDOSHSWLGH0,&VPJ/IRUWHVWHGVWUDLQV
1DPH 6WUDLQ +' +%' //
5 E. coli !  
- E. coli !  
$I E. coli !  
$I E. coli !  
7& E. coli !  !
7& E. coli !  
$I E. coli ! ! 
&') E. coli !  
5 K. pneumoniae ! ! !
)5 K. pneumoniae ! ! !
/ K. pneumoniae ! ! !
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)LJXUH3HUFHQWDJHRIEDFWHULDOVXUYLYDODVDIXQFWLRQRISHSWLGHFRQFHQWUDWLRQ3DQHO$VKRZV
GDWDIRUZLOGW\SHDQG0&5E.coliVWUDLQVSDQHO%DQG&UHVSHFWLYHO\IRUE. coliDQGK.
pneumoniaeVWUDLQVZLWKFKURPRVRPDOFROLVWLQUHVLVWDQFHPHFKDQLVPDQGZLOGW\SHVWUDLQV
7&DQG7&DUHE. coli -WUDQVFRQMXJDQWVREWDLQHGIURPGRQRUVWUDLQV$IDQG$I
UHVSHFWLYHO\'DWDUHSUHVHQWWKHH[SHULPHQWDOPHDQVSODLQV\PEROVZLWKUHVSHFWLYHUDQJHRI
WKHFDOFXODWHGPHDQVYHUWLFDOEDUVIRUWKHFDWLRQLFDQWLPLFURELDOSHSWLGHV//Ŷ+'Ɣ
DQG+'%Ÿ
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